Aerosol loading is now a veritable tool for understanding air quality over geographical regions. It also approximately evaluates the cumulative health risk from various pollutants in the atmosphere. In this research, the focus is to see the effect of aerosol loading on atmospheric corrosion. The dataset used for this study was obtained from satellite measurement. Fifteen years primary (aerosol optical depth) dataset was obtained from the Multi-angle Imaging Spectro-Radiometer (MISR). Using mathematical and computational experimentations, the reliability of the dataset was examined and applied in determining the aerosol loading as well as the atmospheric corrosion parameter i.e. corrosion rate. The results show that the atmospheric corrosion over the study area is high and there may be huge loss of uncoated metal surface due to corrosion.
INTRODUCTION
The successes of aerosol loading as a vital tool for determing air quality over a geographical space is undeniably significant. Generally, it gives a cumulative effect of aerosols deposited in the atmosphere for a period of time. The highlights of aerosol loading are its ability to give the aggregate effect of all aerosols per time without necessarily involving the lifetimes of aerosols. This attribute of aerosol loading is significant for short-term research and extensive research work [1] [2] [3] . However, the shortcoming of aerosol loading is its inability to determine the effects of individual pollutants in the atmosphere.
The economic loss due to corrosion is huge. In the US, the total annual corrosion costs in the U.S. rose above $1 trillion in the middle of 2013, illustrating the broad and expensive challenge that corrosion presents to equipment and materials and is now estimated at $1.1 trillion for 2016 (G2MT, 2019). The indirect costs incurred by corrosion in developing countries are huge and may hit 2 trillion in 2020. For example, regions with high aerosol loading are proposed to aid corrosion rate of roofing sheets used in rural areas of developing and under-developed countries. The corrosion of metallic surfaces ( Figure 1 ) are traced to atmospheric corrosion which entails the deposition of gaseous pollutant in the atmosphere that are predominantly dispersed by biomass burning e.g. coal, oil, agricultural waste, industrial waste, building waste, domestic waste, and gasoline [4] .
Aside biomass burning, the West Africa region is highly affected by Sahara dust [1] . Sahara dust contains quartz (21.26 %), dolomite (14.58 %), calcite (14.21 %), smectite (9.10 %), halite (7.99 %) and kaolinite (7.89 %)- [5] . These components are essential agents that aid atmospheric corrosion. Hence, the sources and elemental composition of atmospheric aerosols in West Africa is of huge interest to understand the level of atmospheric corrosion [6] . In this paper, we considered the analysis of aerosol loading and how it is related to atmospheric corrosion. 
EXPERIMENTAL DESIGN, MATERIALS AND METHODS
Tokoradi is located in Ghana. It is an industrial and commercial center, with a population of over 400,000 people. The research site is located on latitude and longitude of 4.9016° N and 1.7831° W respectively ( Figure 2 ).
The aerosol parameter used for this study is the aerosol optical depth (AOD) that was obtained from the Multi-angle Imaging Spectro-Radiometer (MISR). The raw dataset for fourteen years was treated using the excel programmed. The distribution of the AOD distribution, as well as the statistical and computational analysis was performed to know the reliability of the AOD. The West African regional scale dispersion model (WASDM) was used for calculating aerosol loading over the research site: 
a is atmospheric constant gotten from the fifteen years aerosol optical depth (AOD) dataset from MISR, n is the tuning constant, ( ) is the AOD of the area and ( ) is the aerosol loading. The dataset was processed using the excel. The validation of the summarized dataset was done using mathematical models and statistical softwares. The analysis of equations (1) was done using the C++ codes.
The atmospheric corrossion rate of metals over the Tokoradi was calculated using the Faraday equation [7] . It is given as :
where k is a conversion factor (3.27 x 106 μm·g·A -1 · cm -1 · yr -1 ), icorr is the corrosion current density in μA/cm 2 (calculated from the measurements of Rp), EW is the equivalent weight, and d is the density of Alloy 22 (8.69 g/cm 3 ). Based on equation (2), the modification in the work is the inclusion of aerosol loading.
In this study, the corrosion current density of iron was considered and it is given as 3.2 x10 -3 μA/cm 2 . The EW of iron is given as 27.9225.
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RESULTS AND DISCUSSION
The daily AOD of the four spectral bands for fourteen years were presented in Figure 3 . The peaks in the plot represent the maximum for each year. In 2006, the region observed the highest aerosol deposition into the atmosphere. The AOD spatial distribution over the fourteen years can be found in Figure 4 . The contour compression over the geographical area shows the ocean-land wind interaction. Hence, aside the Sahara dust earlier discussed, the presence of sea salt is a huge possibility.
Figure 3. Daily AOD over Tokoradi
Since the aerosols over Tokoradi is projected to be a combination of aersosols from mainly anthropogenic pollution, marine aerosol and Sahara dust, the interaction of the spectra bands representing each pollution source was demonstrated as shown in Figure 5 .
It was affirmed that the marine aerosol is significant in the research site ( Figure 5b ) and corroborates the report of Huang et al. [8] . Sahara dust and biomass burning were also found to be dominant as shown in 1.000 -0.306 C:
1.000 The Sahara dust infiltration into the region corroborates past research work [1, 9] . Figure 5a shows that there are low representations of transported aerosols from neighboring cities. The statistical approach (Tables 1-6) was done to affirm the results presented in Figure 5 . The summation of the univariate statistics, inter-variable correlation, inter-variable covariance, planar regression, inter-parameter correlations and ANOVA show that the AOD of Tokoradi is high and may exceed the limits described by World Health Organization [10] .
The corrosion rate as calculated from equation (3) is presented in Figure 6 . It is observed that the maximum corrosion rate is observed between December and April of every year.
Since the average annual temperature and rainfall over Tokoradi is 25.9 °C and 1343 mm respectively. At this temperature, many scientists [11] [12] [13] [14] believe that corrosion would be highly aided. Hence, coupled with the salts traced to its atmospheric aerosols, there awaits huge economic loss due to corrosion of metallic surfaces in Tokoradi.
CONCLUSION
It was observed that the ocean-land wind system over Tokoradi aided the marine aerosols and sea salts that was reported to aid the corrosion rates of metallic surfaces. Also, the Sahara dust influx has great contribution towards the atmospheric corrosion of the geographical area. The corrosion rate over Tokoradi is found to be maximum between December and April. Hence, it is affirmed that atmospheric corrosion is directly related to aerosol loading. It is recommended that government of Ghana should embark on a comprehensive ground measurement exercise in the research site. This would give strength to the outcome of the research and a valid prove to educate the public on indiscriminate pollution of the atmosphere.
